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Abstract of JP631 40085 

PURPOSE:To form a thin film having a uniform thickness 
and is distortion-free on the surface of a plate-shaped body 
with a plasma CVD device by using a ceramic material 
having a specific coefft. of heat conduction to constitute a 
pedestal on which the ptatesphaped body such as 
semiconductor wafer is imposed. 

CONSTITUTION:A recess la suitable to be imposed with the 
plateshaped body P such as semiconductor wafer or single 
crystal sapphire is formed integrally with a framing 1b in the 
peripheral part atop an imposing base 1 . The base 1 is 
constituted of the ceramic material having >=20W/m.K coefft. 
of heat conduction, for which alumina, silicon carbide 
sintered body or sintered alumina nitride body is preferably 
used. The heating of the body P so as to have a uniform 
temp, distribution is thereby permitted at the time of heating 
the body P with the base 1 . The film having a uniform 
thickness and properties is thus deposited on the body P. 
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DESCRIPTION 



1. The name of the invention 

Film formation equipment 

2 • The claims of the invention 

[Claim 1] 

Film formation equipment on which plate-like body such 
as a semiconductor wafer and single crystal sapphire is to be 
placed and the film is covered on the surface of said plate-like 
body 

characterized in that the plinch for placing said 
plate-like body is consisting of the ceramic material having 
a heat conductivity of 20 W/m • K or more. 

[Claim 2] 

Film formation equipment according to claim 1, 
wherein 

said ceramic material is alumina,, silicone carbide type 
sintered body or alximinum nitride type sintered body. 

3 . Detailed Description of the Invention 

(Industrial Field in which the Invention to be utilized) 

This invention relates to the film formation equipment 
which forms a thin film on a necessary substrate. 

(The conventional technique) 

As the method of forming a thin film in necessary body 
surfaces such as a semiconductor wafer and an 
alumina-single-crystal substrate and the like, there are mainly 
two methods: that is, the physical vapor depositionmethods (PVD) 
such as vacuum evaporation, sputtering, and an ion plating and 
the like; and the chemical vapor deposition methods (CVD) which 
utilizes an activated chemical reaction. 

Among these, for example, the sketch of the plasma CVD 
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equipment as film formation equipment is shown in the Fig. 1. 
In this figure, on the basis of introduction of carrier gas, 
such as argon, oxygen, nitrogen, and ammonia, into Chamber C, 
high-frequency voltage is applied between a discharge electrode 
E and the substrate electrode S, so as to generate a plasma 
discharge in the chamber. In this process, the substrate 
electrode S has been heated by Heater H to 480 to 500 degrees 

C, for instance, (the temperature differs with film formation 
materials etc.) . Then, after placing the installation base D 
on this substrate electrode S, a plate-like body on which the 
film is supposed to be formed is set on the installation base 

D. Thereafter, an volatile metal compound is introduced therein 
on the condition of heating this plate-like body, so as to form 
the thin film on the surface of a plate-like body, on which a 
crystalline or an amorphous is deposited. As seen in the case 
of forming the film in the chemical forming- films method using 
the plasma CVD equipment in the above, in order to give the 
activation energy which promotes a chemical reaction, the 
plate-like body P which puts the film thereon is heated. That 
is, the plate-like body P is heated to an optimum temperature 
by installing Heater H on the substrate electrode S, and heating 
the installation base D. As such an installation base D, 
the one made of metal such as Hastelloy of a small coefficient 
of thermal expansion, an Inconel, and 42 alloys has been used. 

(Problems which the invention tries to solve) 

However, the installation base D made of the 
above-mentioned metal has a comparatively large coefficient of 
thermal expansion. Also, it has small Heat conductivity (cal • 
cm/cm^ • sec • X^) : that is 0.036 for an Inconel and about 0.03 
for a Hastelloy. For this reason, with the film formation 
equipment using the installation base which consists of such 
a metal, the temperature distribution of a plate-like body as 
an object to be heated placed on the installation base, heated 
by Heater H does not become uniform, and temperature unevenness 
is generated. In case the film is put on a plate-like body surface 
side (film formation) , the physical properties of a thickness 
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or the film will not become uniform, and characteristics thereof 
become uneven. 

Also, in many cases, a plate-like body with the film is 
washed by hydrogen fluoride, while being placed on an 
installation base. In that case, a metal installation base has 
had inconvenience because of the following: 

a metal installation base has no durability since it is 
eroded or deformed gradually; 

a metal installation base is consisting of alloy of such 
as Nickel or Cobalt, thus expensive; and 

the weight of a metal installation base is heavy. 
[Means -for Solving the Problem] 

Based on the above-mentioned situation, the present 
invention is characterized in that the installation base which 
consists of the sintered compact of an aluminium nitride- nature 
is adopted as Ceramic material which has superior heat conduction , 
and small thermal expansion coefficient, and had corrosion 
resistance and a heat-resisting property . 
(Examples) 

The examples of the present invention is hereafter explained 
in detail with Figures . 

Fig. 2 shows the partial fracture surface of the installation 
bases 1 which constitutes the film formation equipment. On the 
upper surface of this installation base 1, frame lb is formed 
in the circumference section in a manner that it is integrated 
with the installation base 1, thus forming a concave portion 
la which is suitable for laying a plate-like body P, which is 
an object to be heated. 

In this case, frame lb may be connected to the main body 
of the installation base 1 by connecting or cork screw after 
separately formed. 

In this case, the installation base 1 is utilized by being 
turned (revolved) , or if necessary rotated, in the condition 
of being placed on the rotary-table type substrate electrode 
S, which is similarly to the installation base D shown in Fig. 1 . 

In this case, since Substrate electrode S, which is heated 
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by the heater H, has to heat the plate-like body P through the 
installation base 1 , the substrate electrode S is required to 
have large heat conductivity, heat-resistance, and 
anti-corrosion property. 

Therefore, ceramicmaterial is listed as thematerial which 
has such a characteristic. 

Then, the installation base 1 was formed by various kinds 
of ceramic material, and film formation characteristics 
(thickness variation) were measured. 

Fig. 3 shows thickness variation of the installation base 
1 which was constituted by an alijminium nitride with a heat 
conductivity of 180 to 250 W/m • k. This is the distribution of 
the formed film thickness (A) on the surface of the silicone 
plate as a plate-like body relative to the number of the 
measurement. This figure shows the result that the measurement 
is concentrated in a narrow formation range of 4400 to 4700 A, 
and the film- formation can be performed to be the original film 
thickness with good certainty. 

Fig. 4 and Fig. 5 are the graphs of the distribution of 
film thickness which is performed on the basis of the same 
conditions as the above on the installation base 1 constituted 
by a silicon carbide (heat conductivity 50 to 50 W/m • k) and 
alumina (heat conductivity 20 to 30 W/m • k) , respectively. 
According to these, it is understood that the film thickness 
shows a distribution with relatively high concentration. 

Fig. 6 is the distribution of film thickness which is 
performed on the installation base 1 constituted by a silicon 
nitride (heat conductivity 10 to 20 W/m • k) , and Fig. 7 is the 
distribution of film thickness which is performed on the 
installation base 1 constituted by Hastelloy (heat conductivity 
7tol6W/m*k) which is an already existingproduct, respectively. 

As understood from these comparative examples, when the 
installation base 1 which is made of material with small heat 
conductivity is used, distribution of film thickness is large, 
that is 4400 to 4700 A. Thus, the film-formation at the original 
film thickness is rather difficult to be realized. 
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Moreover, based on the result which observed the physical 
properties of the film in the plate-like body surface after film 
formation, the film on the plate-like body had the uniform 
thickness regardless of center portion or the circumference 
section , and had the superior characteristics without generation 
of distortion - 

Moreover, in spite of repeated washing of the plate-like 
body A by hydrogen fluoride on the condition of being put on 
the installation base 1 , the installation base 1 made of ceramic 
material of aluminum nitride was not so much corroded nor 
discolored, thus it can be repeatedly used. 
(Effectiveness of invention) 

As mentioned above, according to the film formation 
equipment of the present invention , the equipment is constituted 
by the installation base made from ceramic material in which 
coefficient of thermal expansion was small, and had corrosion 
resistance anda heat-resistingproperty , thus the semiconductor 
device having superior physical characteristic with which film 
thickness is even and without distortion can be offered. 

Explanation of drawing 

[Brief Description of the Drawings] 

Fig. 1 is a sketch of conventional film formation equipment. 
Fig. 2 is a fracture surface figure of only the installation 
base which constitutes the film formation equipment according 
to the invention. 

Fig. 3, Fig. 4, Fig. 5 are the graphs which shows the film formation 
characteristics of the examples of by the present invention, 
respectively. 

Fig. 6 and Fig. 7 are the graphs showing film formation 
characteristics according to the comparative examples, 
respectively. 
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1 .... Installation base 
la . . Concave portion 
P . . Plate-like body- 
Translation of the figure 
Fig.l 

Top-left corner 

Carrier gas introducing system 

Middle-left 
Vacuum system 

Top-right corner 

Power source (circle in the right) 
Matching box (rectangle in the left) 

Bottom-right corner 

Exhausting system 

Fig. 3 to Fig. 7 

Lateral axis: 

Film-thickness (A) 
Longitudinal axis: 
The number of the measurement 
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